The aim of this study was to gain an in-depth understanding of women's current knowledge, attitudes, and beliefs around heavy menstrual bleeding (HMB) and gain a further understanding of how HMB affects women's lives, while identifying current misconceptions and gaps in the knowledge. A total of 6179 women, 18-55 years old, currently using, or open to using, hormonal contraception at the time of the study, were recruited from 15 countries. All participants completed a 52 question online survey designed to assess the impact of HMB on quality of life, as well as current levels of awareness and knowledge of this condition. Of the women who perceived themselves as having above average menstrual flow, a significantly greater proportion identified their menstrual bleeding as problematic compared to those women who perceived themselves as having below average menstrual flow. Further questioning indicated that the impact of diagnosed or perceived HMB stretched across multiple aspects of women's lives, including social life, relationships, and work, with significantly greater proportions of women reporting negative effects in these domains in the above average menstrual flow subgroup relative to the below average menstrual flow subgroup (P , 0.05). In addition, awareness and understanding of HMB within the survey population were found to be poor, with 48% of participants claiming that they were "not at all" or "not very" knowledgeable regarding HMB and 39% of those diagnosed with the condition believed that no treatment was available to them. This study confirms previous findings indicating that HMB has a profound negative effect on many aspects of women's lives and shows that, despite its common occurrence, gaps in women's current knowledge and understanding of HMB remain.
Introduction
Heavy menstrual bleeding (HMB) is a common condition 1 objectively defined as menstrual blood loss (MBL) of $80 mL per cycle. 2 This threshold value of MBL was set due to the pathologic consequences of MBL of this volume, as this is associated with a high frequency of iron deficiency. 2 Considering the time and expense that it takes to accurately measure MBL volume, objective definitions such as this are often deemed impractical for use in daily clinical practice. The objective definitions also fail to take into account women's wellbeing, in addition to any impact that HMB may have upon their quality of life (QoL). This is an important factor to consider, given that HMB has been shown to cause considerable morbidity. 1, 3, 4 There have been many studies conducted to assess the prevalence of HMB, 1 and estimates based on their findings vary considerably. One of the causal factors attributed to the wide range of prevalence findings is the discrepancy in the definition of HMB.
When measured quantitatively, HMB prevalence has been found to range from 9% to 14%, 1 yet when measured qualitatively, it has been found to be as high as 52%. 5 Despite these differences, HMB is known to be a widespread medical condition, being one of the most common ailments presented to obstetricians and gynecologists by women. 6 Due to the impracticality of measuring HMB objectively in daily clinical practice, the most recent National Institute of Health and Clinical Excellence guidelines now subjectively define HMB as "excessive blood loss which interferes with the woman's physical, emotional, social and material quality of life." 7 With diagnostic procedures being brought in line with this definition, medical consultations will become increasingly focused on women's perceptions of menstrual flow and the effect it has on QoL. These perceptions can easily be established via informed patient questioning as part of the diagnostic process used by health care professionals (HCPs). This makes subjective definitions more practical for use in daily clinical practice.
Women's perceptions of what is "normal" with regards to menstruation depend largely upon their understanding of menstruation and what they perceive its function to be. 8 It is important that HCPs understand each woman's point of view, as this could help inform the questioning carried out as part of the medical consultation process. The concept of menstruation has been found to vary greatly across different cultures, as well as throughout history. 8 The varying ideas often do not align with what is medically proven. The idea that menstruation is natural and therefore "beneficial" dates back to the time of Hippocrates when the reputed "father of modern medicine" 9 described menstruation as "purging women of bad humours." 8 This view of menstruation as a monthly cleanser has given rise to the idea that when women experience excessive MBL, it is medically beneficial. 8 Menstrual blood itself has also been described as detrimental and has even been depicted as a "deadly poison" in the famous book of natural history, written in approximately 77 AD. 8 These views largely inspired the use of bloodletting in medical practice, which up until the beginning of the twentieth century, was commonly used to treat many medical conditions by even the most eminent medical authorities. 8 Throughout history, women have often been made to feel that menstruation is a topic that should not be discussed openly. 8 In the US, even as recently as the 1970s and 80s, women were often exposed to messages indicating that menstruation is something "messy" and "shameful" that they should try to conceal. 8 As a cyclical event, the medical risk attributed to menstruation is often low. 8 This means that dysfunctional uterine bleeding conditions, such as HMB, may go undiagnosed and untreated, leading to unnecessary suffering in women burdened by this type of condition.
Variation in the questions posed by HCPs during patient consultations may help to correctly diagnose and treat HMB, thereby meeting the patient's needs. A recent study by Matteson et al investigated whether the questions used by HCPs to diagnose HMB adequately covered the aspects of women's lives that were impacted by this condition. 3 This was done in conjunction with qualitative research to explore the effects that women felt HMB had on their lives. The results identified a number of areas not adequately covered by standard HCP questioning, and recommended additional areas of questioning on which to focus. 3 These areas included: time taken to soak through a large sanitary pad, frequency of restroom visits to check or change sanitary protection, and frequency of passing blood clots. Despite providing useful information, this study investigated a small (n = 25), nonrandom sample, which limited the extent to which the study population could be considered representative and, therefore, the ease with which the findings could be generalized. 3 Other studies that have assessed the effect of HMB on QoL 4,10 have found similar results in terms of the areas of women's lives that are affected. These areas include social life, relationships, and daily activities. Despite being informative, few studies to date have looked at these trends on a global scale or vigorously assessed women's knowledge surrounding HMB. In light of this, more comprehensive research is needed in order to gain further understanding of how HMB affects women's lives and where the knowledge gaps and misconceptions lie.
Materials and methods
The objective of this study was to gain an in-depth understanding of women's current knowledge, attitudes, and beliefs pertaining to HMB. The study population was recruited via an email generated from the database of an international survey panel provider. The email invitation contained a link to an online prescreening survey, which determined the eligibility of women interested in participating in the study and ensured that they fulfilled the demographic criteria for inclusion. Participants were required to be women, aged 18-55 years of age, who had not undergone a hysterectomy and were not currently taking hormone replacement therapy. In addition, only women currently using, or open to using, hormonal contraception at the time the study was conducted were eligible to participate. If these criteria were fulfilled, the submit your manuscript | www.dovepress.com
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Bitzer et al respondent was directed to the main online survey. Women who did not fit these criteria did not complete the second stage of the survey process. Female panel members across 15 countries were invited to take part.
The main questionnaire was a 52 item online survey in the local language of the respondents, which took approximately 25 minutes to complete. Women were provided with a small incentive to participate, in the form of reward points, which constituted part of the incentive scheme operated by the survey panel provider used. Points can be collected by those who complete surveys for the panel, and then exchanged for gifts of varying value depending on the number of points collected.
Two of the 52 questions were open ended, with the rest being closed, fixed answer questions. Answers to open ended questions were subsequently coded and categorized during data processing. All surveys were completed in December 2010.
Established data from the peer-reviewed literature were used as the basis for development of the survey questions. Questions were designed to cover the following topic areas within HMB:
• impact of HMB on QoL;
• current awareness and knowledge of HMB;
• and diagnosis and interaction with HCPs in relation to HMB. Specific survey questions were used "up front" in order to identify women who had been diagnosed with HMB, as well as to split the survey population according to whether they perceived their menstrual flow to be above or below average. This allowed statistical comparison of patient subgroups in terms of knowledge, attitudes, and beliefs around HMB for subsequent survey questions. One of the main interests of the study was the effect of HMB on different aspects of QoL and daily activities. Items used in the questionnaire to assess the QoL consequences of HMB were developed specifically for the purposes of the study.
Following completion of the online survey, any incomplete or nonsensical survey answers were removed from the data set to reduce error variation. Following this, 6179 study participants remained, distributed across a total of 15 countries (Table 1 ). Prior to statistical analysis, the raw data were weighted according to female population size within the study participants' respective countries (Bayer HealthCare, data on file, 2010). This was done to ensure that results from each country did not disproportionately influence the global trends due to variations in their respective female population size (Table 1) .
Statistical analyses were conducted using two sample t-tests to test for significant differences between arithmetic means, and Z-tests to test for significant differences between column proportions. All tests were two-tailed and conducted with a 95% confidence interval to ensure significance.
Sliding scales of multiple choice options were given to many of the fixed answer questions, for example: "strongly disagree", "somewhat disagree", "somewhat agree", "strongly agree". The percentages given in the results section reflect the proportion of women selecting one of the top two answers to each of these questions (eg, "strongly agree" and "somewhat agree").
Results
A total of 6179 women met the eligibility criteria for the study and went on to fully complete the 52 question online survey. From the "up front" questioning, 887 of these women stated that they had been diagnosed with HMB, creating the HMB diagnosed (HMBd) subgroup. A total of 1627 women perceived their menstrual flow to be above average, creating a perceived above average menstrual flow (AAMF) subgroup. There was some overlap between subgroups, meaning that 499 women were included in both groups. Herein, we focus mainly on the AAMF subgroup, as this group captures women's subjective perceptions, regardless of a formal diagnosis of HMB. The subjective nature of this measure is in line with recent National Institute of Health and Clinical Excellence guidelines. 7 Although the AAMF subgroup provides informative subjective data, in terms of assessing total prevalence of HMB, we need to consider both the HMBd and AAMF subgroups together. In terms of this top line prevalence, 36% of women surveyed stated that they had either been diagnosed with HMB or felt that their menstrual flow was above average (weighted by female population size in the respective countries). This is within the range of previous estimates for the prevalence of HMB 1 and reinforces the findings of previous research 5, 11, 12 showing HMB to be a common condition.
impact of HMB on QoL
More women in the AAMF subgroup identified their menstrual cycle as being an inconvenience and disruption to their lives compared to those women with perceived below average menstrual flow (BAMF). In the AAMF subgroup, 83% of women stated that HMB impacted upon their daily activities and 75% stated that their period was a major inconvenience to their lives (Figures 1 and 2 , respectively); both of these percentages were significantly higher (P , 0.05) than those for the BAMF subgroup. Further questioning showed that the impact of diagnosed or perceived HMB stretched across multiple aspects of women's lives, including social life, relationships, and work, as detailed in the following sections of this paper.
Social life
In the AAMF subgroup, 68% of women stated that they tend not to participate in social activities when their period is heavy ( Figure 2 ) and 91% of women felt that it impacted their ability to perform sport and fitness activities. A high proportion of women in this subgroup (91%) also felt that their heaviest menstrual flow days impacted on the type and color of clothes they wore, with 82% of these women commonly wearing certain underwear when they are on their period. As well as the physical implications, 75% of this subgroup said that they feel less attractive and less confident during their period (Figure 1 ). Just less than half of these women (47%) also stated that, on occasion, HMB even prevented them from playing with their children (Figure 2 ). All reported values were significantly higher in the AAMF subgroup versus the BAMF subgroup (P , 0.05).
relationships
Significantly more women in the AAMF subgroup stated that their periods impacted on their relationships compared to women in the BAMF subgroup (P , 0.05). A large proportion of these women (84%) stated that they avoided sexual activity when their period was heavy ( Figure 1) 
Work
This research provides further evidence of the impact HMB may have on productivity. Results showed that 68% of women in the AAMF subgroup felt that their heaviest flow days impacted on their attendance at work and/or school. The majority of women (80%) in the AAMF subgroup also stated that their heaviest flow days affected their performance at work and/or school. The proportion of women in the AAMF subgroup who felt that HMB negatively affected their work was significantly higher than that reported by women in the BAMF subgroup (P , 0.05). Outside of employment, heavy flow days were also shown to impact on daily tasks at home, with 73% of women in the AAMF subgroup stating that their heaviest flow days impacted on their usual housekeeping tasks.
Management of HMB
Previous research has demonstrated that women affected by HMB often adopt lifestyle changes in order to manage their condition. 3 When women in the HMBd subgroup were questioned about this, answers fell into several categories (Figure 3 ). In terms of physical methods of management, 84% said that they wore certain underwear during their periods and 83% said they wore specific clothes. A large percentage of women (74%) stated that they avoided sitting for long periods of time and 77% regularly used multiple sanitary items simultaneously. In terms of social life, 63% stated that they planned events around their menstrual cycles and 69% went as far as skipping social events altogether. With regards to relationships, 87% of women in this subgroup said that they avoided sexual activity during their period in order to manage their HMB. In terms of medical management, 62% of the HMBd subgroup stated that they used prescribed and/or selfadministered over the counter treatment in order to treat their HMB or its associated symptoms.
Awareness and knowledge of HMB
Despite being a common condition that impacts many aspects of women's lives, awareness of HMB amongst the survey participants was found to be low. When the global study population was asked if they had heard of HMB, 34% of them answered "no" or "don't know". Following on from this, 48% claimed that they were "not at all" or "not very" knowledgeable about HMB. Even within the AAMF subgroup, 59% accepted HMB to be a normal part of menstruation ( Figure 2 ). The trend of being unsure with regards to what is normal continued into the global study population where, when asked what they thought the average volume of MBL was during a normal menstrual cycle, 48% of participants overestimated (range of answers given). For the purpose of calculation, 'normal' MBL was taken to be 35-45 mL (±standard deviation 25-30 mL). 2, 13 Even within the HMBd subgroup, understanding of HMB and available treatment options was found to be lacking. Thirty-five percent of the women in this subgroup stated that they knew nothing about the condition, or that their knowledge was poor. Furthermore, 39% of those women in the HMBd subgroup believed that there was no treatment available to them, as did 41% in the AAMF subgroup ( Figure 2 ). The confusion as to what is normal is further exemplified by the fact that 43% of women in the HMBd subgroup did not acknowledge an above average menstrual flow when asked to comment on their own MBL, though this may be due to treatment that members of this subgroup were receiving for HMB.
interaction with HCPs
The apparent lack of knowledge surrounding HMB and the available treatment options may be one of the causal factors as to why many women affected by HMB do not seek medical advice. In this study, 35% of women in the AAMF subgroup had not discussed HMB with their HCP. When asked why, 18% stated that they were too embarrassed and 19% stated they thought there was nothing that the HCP could do. Even amongst the HMBd subgroup, 33% of women had taken more than a year to seek medical advice.
Discussion
This study supports the findings of previous research 1, 3, 4 showing HMB to be a common problem which can impact on many aspects of a women's life, including social life, relationships, and work. Such results reinforce the need to consider women's perceptions of MBL and the subsequent impact on their QoL. The results from this study show that significantly more women in the AAMF subgroup identified their menstrual bleeding as problematic in comparison to those women in the BAMF subgroup. Despite the associated morbidity implied by these findings, many of the women in the AAMF subgroup may not undergo an objective assessment or meet objective requirements for a clinical diagnosis of HMB. Subjective information could be used alongside objective measures in order to strengthen the diagnostic procedures used in daily clinical practice and bring them in line with recent National Institute of Health and Clinical Excellence guidelines. 7 In order to improve the way in which patients are diagnosed with menstrual bleeding disorders, HCPs may need to be given further guidance regarding the definition of HMB, as this will influence their questioning and practice during clinical consultations. Despite it being a common condition, awareness and understanding of HMB within our survey population was found to be poor. Many had not heard of HMB, and nearly half had no knowledge, or very little knowledge, about the condition. This trend extended into the HMBd subgroup, suggesting a possible breakdown of communication between the HCP and patient in terms of disseminating information post-diagnosis. As well as a general knowledge gap, 39% of women in the HMBd subgroup were not aware of any treatment options for HMB, despite the fact that there are many. 7, [14] [15] [16] [17] [18] [19] [20] The most commonly used medical treatments available to patients with no underlying organic pathology include the levonorgestrel releasing intrauterine system, non-steroidal anti-inflammatory drugs, antifibrinolytics, cyclical progestins, and the modified testosterone derivative, danazol. [14] [15] [16] [17] [18] Combined oral contraceptives have also been found to reduce MBL by 35%-43% and, as a result, are often used off label. 7, 19, 20 Recent advances in this category have seen the introduction of an oral contraceptive that combines estradiol and dienogest, which has become the only combined oral contraceptive indicated for the treatment of HMB 21 with a rapid MBL reduction (reaching 88% after 6 months of treatment). 22 The results from this study suggest that there is a need to raise awareness of HMB and its treatment options amongst women, as well as provide necessary guidance and resources to HCPs in order to enable them to disseminate appropriate information to patients with this condition.
During this study, women's perceptions of what is normal were also found to vary amongst our survey participants. Many women in the HMBd and AAMF subgroups accepted that HMB was just a normal part of having a period. The acceptance of above average bleeding by many women in this study may be a reflection of what these women perceive the purpose of menstruation to be (eg, a monthly purging or cleansing of bodily fluids). Although further research is needed, the data from this study support the hypothesis that an increased emphasis needs to be placed on exploring women's perceptions of menstruation in a clinical diagnosis or counseling setting. This would help to identify what women perceive as 'normal' and provide an opportunity to gain a better understanding of how HMB affects their QoL. This, in turn, could assist with the accurate diagnosis and treatment of HMB.
Research from this study and other similar studies could be used to help direct the questioning HCPs employ during diagnostic interviews, providing insight into the areas of women's lives most affected by HMB, and providing HCPs with new tools to aid diagnosis. In order to strengthen patient identification further, HCPs may also need to receive more extensive guidance regarding other common presenting symptoms of HMB, such as anemia. 1 This could help HCPs to ask informed questions and identify an increasing number of female patients for whom HMB is the underlying cause of their presenting anemia.
As far as we are aware, this is the largest (n = 6179) international study of its kind to provide an insight into women's knowledge, attitudes, and beliefs around HMB, the results for which encompass a wide range of demographics. In terms of study limitations, questions in this study were largely closed, restricting the responses given by study participants. These data should therefore be used in conjunction with research that is more qualitative in nature, in order to build a more comprehensive picture of women's attitudes and beliefs around HMB. Returning to the eligibility criteria for this study, all women selected were either using hormonal contraception or open to using hormonal contraception. In light of this, the trends discussed here may only apply to this subpopulation; hence, caution is advised when extrapolating these results to the wider female population.
